The clinical and pathological aspects of hypertensive haematomas of the brain have repeatedly been the subject of statistical analysis (Russell, 1954; Dalsgaard-Nielsen, 1955; Anderson, 1956; Mutlu, Berry, and Alpers, 1963) . These studies, however, were not concerned only with apoplectic haematomas, but also with haemorrhagic infarcts from embolism or thrombosis. Other analyses, while dealing solely with apoplectic haematomas, evaluated only supratentorial haematomas (Marks, 1960) or haematomas in one specific location, such as the cerebellum (Poor, 1967) or the pons (Epstein, 1951) . Pathological surveys of a great number of cases representing all possible sites of hypertensive haematomas are rare. Because of the increasing interest in early diagnosis of the haematomas and their treatment by surgical removal (Davidoff, 1958; Lazorthes, 1959; Cuatico, Adib, and Gaston, 1965) , more basic information is desirable.
Anatomically, these haematomas constitute a characteristic entity (National Institute of Neurological Diseases and Blindness, 1958) . They usually dissect rather than destroy adjacent structures and may expand so rapidly that the life of the patient is acutely endangered. Most of the haematomas originate in certain areas of predilection where relatively large intracerebral arteries are present. These are the striate body branches of the middle cerebral arteries, of which the lateral and often largest one was called 'artere de l'hemorrhagie cerebrale' by Charcot; the thalamic branches of the posterior cerebral arteries, the largest being the arteria thalamoperforata; the branches of the basilar artery supplying the pons; those of the superior cerebellar arteries supplying the dentate nuclei and the deep white matter of the cerebellum; and some white matter branches of the cerebral arteries. Midbrain and medulla oblongata are practically never the site of origin of apoplectic haematomas.
METHODS
The present study was concerned solely with arterial intracerebral haematomas from hypertension, as evidenced by past clinical history and/or characteristic necropsy findings-for example, hypertrophy of the left heart. In all cases, the haematomas were large and represented the immediate cause of death or significantly contributed to it. Patients who recovered from a stroke and died later from unrelated causes were not included. In 80% of the cases necropsies were carried out at the Office of the Chief Medical Examiner, and in 20% at general hospitals in Baltimore during a period of 17 years . All brains were examined by Dr. Richard Lindenberg, Baltimore.
The cases were analysed as to age, sex, race, and survival time of the patients, and to the circumstances in which the vascular rupture took place. The pathological findings evaluated consisted of site of origin of the haematomas, rupture into the ventricles, penetration through the cortex into subarachnoid and subdural spaces, pressure effect on midbrain and pons, degree of arteriosclerosis of the cerebral arteries, and old lesions from previous vascular accidents. RESULTS portion varied with the site of the haematoma. Table I shows that haematomas in the pons occurred much more often in negroes (39 cases) than in white patients (24 cases). Furthermore, negroes were on the average 12 years younger than white patients (49-2 versus 61-3 years). Figure 2 demonstrates that in the youngest age group the number of negroes was about six times higher than that of the white patients. This race difference, although decreasing, prevailed up to the age group of 50-59 years. From then on, the race proportion abruptly changed. In the age group of 60-69 years, the number of negroes was only about one-third of that of the white patients, and was even less in the older age groups.
SITES OF ORIGIN
The average age of the patients with haematomas in the same location was calculated for the most frequent sites (Table V) In almost all cases with involvement of the ventricles, the haemorrhage extended through the foramina of Luschka and Magendie into the subarachnoid space. However, a subarachnoid haemorrhage from a rupture of the haematoma through the cortex was relatively rare (15 %), and never resulted in a massive subarachnoid haematoma. The majority of such subarachnoid haemorrhages originated from haematomas in the cerebral white matter and in the cerebellum because of their closeness to the subarachnoid space.
In 22 cases (6%) the intracerebral haematoma penetrated through the arachnoid and extended into the subdural space. This occurred most often with cerebellar haematomas. Table VII shows that 33% of the remaining 386 cases had severe arteriosclerosis (3rd and 4th degree), and that in 42% it was of mild degree (1st and 2nd degree), while 25 % had no arteriosclerosis. In severe cases, the arteriosclerotic plaques were arranged in parallel rings resembling the rings of birch bark and extended into the convexity branches.
CIRCUMSTANCES UNDER WHICH RUPTURE TOOK PLACE
In 57 cases the fatal rupture presumably occurred during sleep, since the patients were found lying in bed. However, the large majority of patients collapsed suddenly while awake and active. In many cases the events preceding the collapse were witnessed. In 10 cases the stroke occurred during a period of emotional excitement. Four of these were drivers who collapsed when they inspected their damaged cars after a minor accident, and in the other six cases the rupture took place during, or shortly after they were involved in fights. In none of the 10 cases had the accident resulted in traumatic lesions of the brain.
In regard to the effect of the seasons on the incidence ofapoplexy, we were unable to find a significant difference. The number of cases per month varied For differential diagnosis it is of interest that 54 % of cases with ruptured aneurysms found in medicolegal necropsies (Freytag, 1966) were also between 40 and 60 years old. Also the circumstances under which the bleeding occurred and the survival times were very similar. In contrast, the apoplectic haematomas showed a difference in frequency and age distribution in regard to sex and race. Below the age of 40 and beyond that of 70 years, the number of male and female patients was almost equal, but at the age between 50 and 60 years twice as many men as women were struck. Concerning race, the number of negro patients was not only higher than their proportion within the population, but they suffered the apoplexy on the average 12 years earlier than the white patients. This was obviously related to the fact that arterial hypertension occurs more often and earlier in negroes than in white people (Merrill, 1962) .
In regard to the sites of the haematomas, it is worth noting that the pons and cerebellum are more often involved than it would appear from clinical experience. This is for the simple reason that about 50% of cases with bleedings in these structures do not come to the attention of physicians because the haematoma is rapidly fatal. In the present series only three out of 63 cases with pons apoplexy, and eight out of 47 cases with cerebellar haematomas lived longer than one day. It is of further interest that pons haematomas occurred at a younger age than haematomas in other locations and more often in negroes than in white patients.
For clinical purposes, it is important that patients with supratentorial haematomas had a much greater chance of immediate survival. About a quarter of those with haematomas in striate body and thalamus and half of those with haematomas in the cerebral white matter survived beyond one day.
As with all supratentorial space-occupying lesions, compression and distortion of the midbrain played an important role in the cause of death. Oedema and secondary haemorrhages in the midbrain were present in 54 % of the cases. In other cases, death might be attributed to bleeding into the ventricles, especially if they were distended from pressure by the haemorrhage. The findings in an additional group of 83 cases with old apoplectic haematomas are of interest here. Since there was evidence of intraventricular haemorrhage in only 17 % of these cases, they prove that, while this may be survived, the chance of survival is definitely greater if the ventricle wall remains intact. A few of the old haematomas were so large that one wonders why they were not quickly fatal. Apparently, the fate of the patient not only depends on site and size of the haematoma and on its rupture into the ventricles, but also on the speed of its development. It is well known in subdural haematomas that the more slowly the clot enlarges the greater the chance that respiratory and cardiac centres adjust to the emergency.
SUMMARY
A survey of 393 cases with hypertensive intracerebral haematomas revealed that the bleedings occurred most frequently in the striate body area (42 %). Pons (16%) and thalamus (15%) were the next most common sites, followed by cerebellum (12%) and cerebral white matter (10 %). Seventy-five per cent of the haematomas ruptured into the ventricles, 15 % extended through the cortex into the subarachnoid space and 6% through the arachnoid into the subdural space. Secondary pressure haemorrhages in midbrain and pons were present in 54 % of the cases with supratentorial haematomas.
The length of survival depended on the structure involved by the haematoma. Almost all patients with pons haematomas died within one day in contrast to 48% of those with haematomas in the cerebral white matter. Sixty-two per cent of the patients were males and 48 % were negroes. The average age of all patients was 55-5 years, the average age of negroes (49 years) being 12 years less than that of the white patients (61 years). Eleven per cent of all patients were younger than 40 years, and 36 % older than 60 years. The sex and age distribution among the patients varied with their age. The number of men and women was almost equal at both ends of age curve, but at its peak (50-59 years) the number of men was twice that of women. Below the age of 60 years, the number of negroes was much higher than that of the white patients, thereafter, the proportion was reversed. Pons haematomas occurred at a younger age than haematomas in other locations and more often in negroes than in the white patients.
